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The length of the bridge (see Figs. 231 and 232) is found as fol-
lows : It will be seen that the top part of the back is half an ellipse
whose transverse axis is 12 and conjugate 9 inches nearly; then
the length of the bridge will equal one-half the circumference of the
ellipse 9 + 12 thus : 9 + I2 = 10.5 and -10'5 X^I4T    = 16.4934 ; to this
add a J^-inch for groove and we have the length of the bridge, which
is 17 inches nearly. Let it be 17 inches long and 5^ wide, including
edge for wire and back, and we have the desired pattern.
The foot is a part of a cone of funnel fashion and cut obliquely
through the sides, as shown in Fig. 220. The scoop is set on the foot
in this way to tilt it up, so that any drip from wet coal may drain to-
ward the back rather than run out on the floor. In the foot repre-
sented at C, in Fig. 233, the riveting flange is turned inside, as shown,
but in the foot D (for an iron scoop) the riveting flange is laid off on
the outside, there being no flange in front or behind, and only enough
flange laid off to get three rivets in each of the flaps.
In order to obtain the pattern for the foot let E F G H, in
Fig. 236, represent the bottom of scoop and A B C D represent the
funnel or foot adjoining the same. The part of bottom of scoop
which joins the funnel, as X' L Z' is a semicircle struck from the
center S'. Produce A B and D C until they meet in the point Y,
thus establishing the apex of the cone. Draw the semicircle
R S T, representing one half of the profile of the cone at the
larger end or base. Divide R S T into any number of equal parts,
as indicated by the small figure i, 2, 3, 4, &c. From the points thus
established carry lines at right angles to A D, cutting that line as
indicated. From the points thus established in A D carry lines
toward the apex Y, as indicated by the dotted lines in the engrav-
ing. The next step is to produce the opening of the funnel, as it
would appear when viewed from a point opposite the end, or as in-
dicated by M N in the engraving. Lay off the straight line M N
parallel to the axis of the bottom, making it in length equal to A D
of the elevation. Transfer to it the several points produced in
A D by lines dropped from the points in the half profile R S T,
and through the points thus established draw lines at right angles
to M N, as indicated. Then, with the blade of the f-square placed
parallel with M N and brought successively against the points
in the line A D, cut corresponding lines drawn through M N. By